Cysteine derivatives protect against UV-induced reactive intermediates in human keratinocytes: the role of glutathione synthesis.
Several recent studies have shown cysteine derivatives can protect against negative effects of UV exposure. In this study, an attempt was made to correlate cellular bioavailability and metabolism of cysteine derivatives with protection against UV-induced reactive intermediates. Human keratinocytes were treated with cysteine, N-acetylcysteine (NAC), cysteine-ethylester (CYSET) and N-acetylcysteine-ethylester. The uptake of the compounds and their metabolism to cysteine and eventually to glutathione (GSH) was measured. Large differences in uptake were observed, with CYSET resulting in the highest and NAC in the lowest intracellular thiol levels. The increase in intracellular GSH was similar for all derivatives with a maximum of 23-54% over the control level. Protective efficacy of the derivatives was measured as the inhibition of binding of UV-induced reactive intermediates from 8-methoxypsoralen. There was only a small difference between the compounds, with maximum protection of 25-31%. No relation was found between total intracellular thiol and protection. However, for NAC, there was a linear relation between GSH level and protective efficacy (r = 0.94). Even though this was not clear for the other derivatives (r = 0.55 for CYS; r = 0.60 for CYSET; r = 0.70 for NACET), it indicates that GSH synthesis is an important factor. This was confirmed by experiments using cells with irreversibly inhibited GSH synthesis. Even though the total intracellular thiol level was comparable to uninhibited cells, protection was decreased. We conclude that the intracellular GSH increase is the most important factor in photoprotection by cysteine derivatives.